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chemical reaction if heat is disengaged thereby, nevertheless the law of maximum work, and especially the applications of ft made, by Berthclot, helped to elucidate some of the conditions of chemical equilibrium, and to prepare the way for the principle of mobile equilibrium. I have drawn attention (Chapter XV, pp. 440, 441) to van't Hoff's demonstration that only "at the absolute zero point do compounds formed with evolution of heat replace the others completely/7 and to his deduction from the principle of mobile equilibrium that "those chemical changes which occur at the ordinary temperature must, in the majority of cases, be accompanied by evolution of heat." The law of maximum work has not that universal applicability which was assigned to it by Thomsen and by Berthelot. It is not a law; but, if employed with caution and skill, it is a useful guide in making comparisons of chemical changes from considerations of the quantities of energy which change form in these processes, and in predicting possible reactions.
Hess thought that determinations of the quantities of heat produced in chemical interactions would probably lead to a measure of chemical affinity. Thomsen measured chemical affinity by determinations of the heats of chemical reactions, but he was careful to use the term affinity as including various actions and reactions, and to give to it a very wide and general connotation. Berthelot (Mfaanique Chimique, i, p. 1) said: "The work of affinity is measured by the quantity of heat disengaged in chemical transformations accomplished in the act of'combination."
Is the heat of a chemical reaction a measure of the affinities of the substances which take part in that reaction?
We have seen (pp. 329, 330) that in the fifties of the last century Hittorf laid the foundations of the electrochemical hypothesis that the rate of transport of electricity by the ions of an electrolyte is proportional to the rapidity of the chemical reactions which are dependent on that electrolyte, but that rates of electrical conductivity clo not measure affinities of ions. This view was enforced by Helmholtz in 1881, who showed that the quantity of electricity on atoms does not increase in proportion to the affinities of the atoms (p. 335). Berzelius had regarded